Interactions between nutrition and ovarian activity in cattle: physiological, cellular and molecular mechanisms.
The effects of acute changes in dietary intake on ovarian activity can be correlated with changes in circulating concentrations of metabolic hormones including insulin, insulin-like growth factor I (IGF-I), growth hormone and leptin. There is no corresponding change in circulating gonadotrophin concentrations and it is proposed that the dietary induced changes in ovarian activity, resulting from acute changes in dietary intake, are a result of direct actions of these metabolic hormones on the ovary. Changes in the peripheral concentrations of insulin, IGF-I and leptin were also associated with the initiation of a synchronized wave of follicle growth and it is hypothesized that oestrogen secreted by the developing follicle is involved in regulating the secretion of these metabolic hormones. At the cellular level, physiological concentrations of insulin and IGF-I interact to stimulate oestradiol production by granulosa cells. In contrast, leptin inhibits FSH-stimulated oestradiol production by granulosa cells and LH-stimulated androstenedione production by theca cells. At the molecular level, dietary energy intake affects the expression of mRNA encoding components of the ovarian IGF system and these changes can directly influence the bioavailability of intrafollicular IGF. This, in turn, can increase the sensitivity or response of follicles to FSH and is one mechanism through which nutrition can directly affect follicle recruitment. Dietary induced increases in intrafollicular IGF bioavailability also have a negative effect on oocyte quality, and diets that are optimal for follicle growth may not necessarily be optimal for oocyte maturation.